Structures induced in GeA1 thin multilayer films by laser irradiation are studied. We compute their multifractal spectra from digitized transmission-electron micrographs. The results show that the patterns, which arise from a diH'usion process followed by rapid solidification, are fractal, and that they cannot be described by a unique scaling exponent, .
I. INTRODUCTION
Fractal ' growth processes have been the subject of extensive experimental, numerical and theoretical studies in the last decade.
Processes that give rise to the formation of very complex structures include, for example, dendritic solidification in an undercooled medium, viscous fingering, or electrochemical deposition.
Fractal dimensions have been widely employed in an attempt to relate the geometry of these structures to corresponding growth mechanisms.
However, it, has been recently suggested that multifractal scaling can be necessary to account for these and many other patterns appearing in nature. Thus, the growth probability distribution of diffusion-limited Our results, shown in Figs. 2 -4, indicate clearly that the set of Al crystals, with the measure we have introduced above, has a well-defined multifractal structure. As an example of the scaling range and the quality of the corresponding power-law behavior, we show in Fig. 2 the log-log graph from which the box-counting (Dp) dimension is obtained; other dimensions Dq are obtained by means of analogously good fits, especially for positive q.
As for Do, it turns out to be 1.88 6 0.09, where we also take into account the slight shifts induced by the different backgrounds. Several remarks are in order regarding our computations. First, the spectrum is rather insensitive either to the precise value of the background threshold, a property that we have checked, computing the spectra taking different background values in a wide range, or to the specific area of the sample whose spectrum we compute, as we have also verified by studying several of them. Second, there is an extremely good agreement be- Fig. 3 , squares are obtained from Chhabra-Jensen algorithm.
tween both methods for computing the f(n) spectrum, which can be seen in Fig. 4 We have also carried out some computations on the crystals' geometry, suppressing the distinction between regions with different degrees of darkness by setting all nonzero pixels to a value 1 (equivalently, now the measure is zero if the considered pixel does not belong to an Al crystal and one if it does belong to an Al crystal). By this procedure we may distinguish between multifractality coming from the fact that we have a nonuniform measure defined on a single fractal, or geometric multifractality4~~induced by the very structure of the pattern. Unfortunately, this two-valued measure gives rise to much larger errors, and we have only been able to obtain reliable values for the generalized dimensions for positive q, which we plot in Fig. 5 . Our results are not conclusive as to whether the geometry of crystals is multifractal or not, but it is clear that its multifractal nature is much less pronounced than that arising when the optical density is taken into account.
Concerning the question of the physical reasons for the formation of these multifractal patterns, we believe that the main factor inQuencing the process is the very rapid solidification through which those structures are produced. 
